To date, a large number of one-, two-and three-dimensional infinite frameworks, such as helical, brick wall, ladder, honeycomb, square grid, parquet, diamondoid and more complex 3D connectivities have been generated from tetrahedral, trigonal, and octahedral metal templates in combination with linear and nonlinear bidentate spacers. [1] [2] [3] Product topology can often be influenced by selecting the coordination geometry of the metals and the chemical nature of the organic ligands. In particular, the T-joint building block, defined by the coordination of a metal center by three N,NA-bidentate ligands, has given rise to several isomeric framework types via different orientation of the T-joints relative to one another. [4] [5] [6] While different structural isomers can form from T-shaped building blocks, and while it is not unusual to find multiple structural isomers within the same batch of crystals, 4,7 it is quite rare to find two structural motifs within the same crystal structure. [8] [9] [10] [11] The use of the long ligand 1,4-bis[(4A-pyridylethynyl)benzene] (1) 12 has led to the formation of a highly unusual interpenetrated network in [Cu (1) The one-dimensional ladders are composed of T-shaped building blocks with the copper center in a five-coordinate trigonal bipyramidal environment (Fig. 1a) consisting of three pyridyl nitrogen donors (two axial and one equatorial), one from each of the three ligands, 1, and two equatorial oxygen donors from two monodentate nitrate ions. The ladders stack in a terraced fashion with an offset of 1/2 the ladder width along the crystallographic a-axis and with a close intralayer separation of 6.1 Å. 13 The one-dimensional chains (Fig. 1b) also feature fivecoordinate copper, but now in a square pyramidal coordination environment, with the basal plane consisting of two pyridyl nitrogen donors, from two trans ligands of 1, and two oxygen donors from two monodentate nitrate ions. The apical site is occupied by an oxygen donor from a coordinated ethanol (2) or methanol (3) solvent molecule.
We can consider the ladder to be a 'double-chain', formed via the crosslinking of two chains by the ligand, 1. The square opening is divided into two infinite rectangular channels by the ladders located above and below. These channels in turn are occupied by the single-chains, as shown schematically in Fig. 2 , such that the chains fill the square openings in bundles of four. Further supramolecular interactions exist between the two structural motifs in the form of weak O-H…O hydrogen bonds between the coordinated solvent in the chains and the nitrate ions in the ladders (O-O distance = 2.72 Å for 2 and 2.75 Å for 3). The interpenetration of stacks of ladders by bundles of chains together with the hydrogen bonding between the two distinct one-dimensional structural motifs combine to form the virtual three-dimensional frameworks of 2 and 3.
It is interesting to note that this structural motif has not previously been observed, a fact that can be accounted for by the geometrical requirement of this double motif. The square openings between the rungs must be large enough to accommodate a bundle of four chains arranged in a 2 3 2 pattern. With the proviso that both the ladder and the chains that fill the ladder are constructed from the same ligand/metal pair, then the ligand (plus metal bonds) length-to-diameter ratio must fall within a fairly narrow size regime. A simple geometrical argument using space-filling models indicates that a length-to-diameter ratio of 3+1 would allow 4 chains to exactly occupy the opening in the ladder. Since in the structures of 2 and 3, the chains pass through two ladders offset by 1/2, a ratio of 4+1 (a loose fit in the ladder direction and an exact fit in the direction incident to the ladder) is required to allow for the space blocked by the second ladder. The experimentally determined ratio for both 2 and 3 is approximately 4.2+1. (The Cu-Cu distance is 20.4 Å while the approximate van der Waals diameter of the ligand (1) ranges from 3.40 Å at the most narrow to 6.43 Å at the widest pointyielding a crude 'average' vdW radius of 4.9 Å.) Interestingly, one might have expected that shorter ligands such as 4,4A-bipyridine, which have been used extensively in the past, would have resulted in the discovery of a 1 3 1 pattern. 8 This would necessarily consist of parallel stacks of ladders without an offset. The fact that this has not been observed suggests that such a structural motif may require some hydrogen bonding between ladders for added stability. Offset systems, as described in this paper, allow for a virtual threedimensional structure with, apparently, enhanced stability. By extension, longer ligands might form ladders and/or square grids that are interpenetrated by bundles of 9 or 16 chains in 3 3 3 or 4 3 4 patterns, respectively, with ladder offsets of 1/3 and 1/2 (or possibly 1/4). Such structures would require lengthto-diameter ratios of at least 6+1 and 8+1 for 3 3 3 and 4 3 4 patterns, respectively (Fig. 3) . Assuming that the 'average' vdW diameter of a typical unencumbered N,NA-bidentate ligand is 5 Å, the lengths of the requisite ligands (assuming a 2 Å nitrogen-metal distance) would have to be ~26 and ~36 Å, respectively. (The fact that the rings in the ligand result in a 'plank-like' rather than a true 'spherical' shape should be an advantage for this type of offset structure.)
It is likely that the driving force for the formation of this type of interpenetration is the need to fill empty space in the structure. Typically, as suggested by Batten and Robson, 14 longer ligands will lead to more highly interpenetrated structures. The structural motif described in this communication fulfils that suggestion, however, not by using a self-interpenetrated structure, but rather by using two different structures, i.e. ladders and chains, that interpenetrate.
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